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(54) Tracheal tube devices 

(57) An endotracheal tube (30) has an inflatable bag 
(40) towards its patient end for sealing with the inside of 
the trachea (11). Additionally, the tube (30) has a sec- 
ond, longer bag (50) separately inflatable to a lower 
pressure than the first bag (40) and such as to extend 
along the tube (30) from the first bag (40) to and through 
the vocal chords and larynx (1 3) and occupy the space 
between the first bag and the vocal chords (1 3). The in- 
flated second bag (50) can thus reduce passage of se- 
cretions and minimises the space available for them. A 
suction line (26) extends along the tube (30), opening 
at a location (27) between, or at the interface between 
the two bags (40) and (50) so that any body secretions 
that do pass the second bag can be removed. 



Fig.3 
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Description 



[0001] This invention relates to tracheal tube devices 
of the kind for insertion into the trachea, the device com- 
prising a main tube encompassed towards its distal end 
by an inflatable bag and, extending to the interior of the 
bag, an inflation line by which the bag can be inflated 
Generally, the inflatable bag is a cuff or a balloon. 
[0002] A common feature of tracheal tube devices of 
this kind, such as endotracheal or tracheostomy tubes 
is that bodily secretions, mucous, or other unwanted flu- 
ids can collect in the cusp between the inner surface of 
the body conduit and the ovate upstream surface of the 
inflated cuff or balloon. These bodily secretions ofien 
pass progressively between the inner surface of the tra- 
chea and the outer surface of the cuff or balloon - even 
though ihese surfaces are supposed to be in mutually 
sealing contact. These bodily secretions can pass from 
the trachea and enter the bronchi, potentially to cause 
lung infections. This passage of unwanted fluids past 
the inflated bag of the tracheal tube device, is thought 
to be due to the patient's breathing cycle producing fluc- 
tuating inhalation/exhalation pressures on the down- 
stream ovate surface of the inflated bag and causing the 
latter and/or the tracheal conduit to act somewhat in the 
manner of a peristaltic pump. 

[0003] One proposed solution to this problem is to 
provide the tube device, not only with an inflation line to 
the distal bag but also with a suction line opening to a 
region above the bag. In practice however, due to the 
finite axial length accommodated by the tape or other 
fastening means required to attach the bag sealingly to 
the main tube of the structure, the opening from the suc- 
tion line is disposed too far above the upstream ovate 
surface of the bag to ensure removal by suction of all 
the unwanted fluids collecting in that region. Even where 
the collar of the bag is everted, in the manner described 
m GB-2250440, suction may not ensure complete re- 
moval of all secretions. 

[0004] It is thus clearly desirable to provide an im- 
proved tracheal tube device. 
[0005] According to the present invention there is pro- 
vided a tracheal tube device for insertion into the tra- 
chea, the device comprising: 



ity to the first inflatable bag - to at least the patient's 
vocal chords. 

[0006] Preferably, the second bag extends through 
s the vocal chords. The second bag may be about three 
time the length of the first bag. The second bag is pref- 
erably inflated in use to a lower pressure than the first 
bag, such as between about 2 and 5 cm water. The de- 
vice may include a suction line extending from the prox- 
10 imal end of the device and opening on the main tube at 
a location between the first and second bags. The first 
bag may have an upper surface shaped to form a recep- 
tacle for the collection of fluids. The second bag may be 
a cuff attached at its ends with the main tube or it may 
« be a balloon that encompasses the wall of the main tube 
in which case, the second bag may be slidable along 
the mam tube. Advantageously, the lower end of the 
second bag, when inflated, nests within the receptacle 
provided by the upper surface of the first bag, when in- 
20 flated. 

[0007] According to another aspect of this invention 
there is provided a method of intubation into the trachea 
of an animal or human patient a tracheal tube device 
according to any preceding Claim, characterised by the 
ss steps of: 



inserting the main tube and first inflatable bag 
through the larynx into the trachea to dispose the 
first bag in spaced relation to the larynx, 
inflating the first bag via the first inflation line, 
providing the second inflatable bag between the 
first bag and the larynx such that, when inflated, the 
second bag may contact or closely approach the 
first bag, and 

inflating the second bag to be in contact with or 
closely approach the first bag and occupy the space 
between the first bag and the larynx, preferably to 
extend through the larynx. 



30 



3S 



a main tube encompassed towards its distal end by 
a first inflatable bag; 

an inflation line extending to the interior of the bag 
by which the bag can be inflated; and 
a second bag to encompass the main tube; charac- 
terised in that 

the device includes a second inflation line by which 
the second bag can be inflated separately from the 
first bag, 
and in that 

the second inflatable bag is dimensioned and ar- 
ranged in use to occupy the space from the first in- 
flatable bag - i.e. from contact with or close proxim- 



« [0008] Advantageously, the first bag is inflated to a 
first pressure, and the second bag is inflated to a second 
pressure lower than the first pressure. 
[0009] By way of example, embodiments of this inven- 
tion will now be described with reference to the accom- 
45 Panying drawings of which: 



Figure 1 is a schematic longitudinal section of an 
endotracheal tube according to one embodiment of 
this invention; 

50 Figure 2 is a partly cut-away generalised view of the 
embodiment of Figure 1 ; and 
Figure 3 is a partly cut-away generalised view of an 
endotracheal tube according to a second embodi- 
ment of this invention 

ss 

[0010] The illustrated endotracheal tube device 10 of 
Figs 1 and 2 is a tubular struclure for insertion into a 
human or animal trachea 1 1 via the mouth or nose The 
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device 10 incorporates a substantially conventional en- 
dotracheal tube which comprises a main tube 12 with 
an axial bore, the tube having a proximal or machine 
end 14 and a distal or patient end 16 with an inflatable 
bag 20 encompassing the main tube adjacent the distal 
end 16. The device also has a second bag 50 to be de- 
scribed in detail below. 

[0011] An inflation line 18 leads to the interior of the 
bag 20 to enable it to be inflated with air to a generally 
ovate-shape. The inflation line 1 8 is attached or integral- 
ly moulded with the wall of main tube 12 for the majority 
of its length such as to be internally (or externally) bond- 
ed to, or extruded integrally with, the wall of main tube 
12. The proximal end of the inflation line 18 is provided 
with a spring-loaded valve 19 (Fig 2) that is normally 
closed but is opened by insertion of a syringe (not 
shown) that is used to inflate the bag 20. 
[0012] A suction line 26 is attached or integrally 
moulded with the wall of main tube 12 for the majority 
of its length such as to be externally (or internally) bond- 
ed to, or extruded integrally with, the wall of main tube 
1 2. This suction line 26 extends to adjacent the top sur- 
face of bag 20 where it terminates in an orifice 27 that 
opens on the exterior surface of the tube 12, so that un- 
wanted fluids that may collect above the bag 20 can be 
removed by suction. 

[001 3] The bag 20 may be provided by a cuff adhered 
at its ends to the exterior surface of main tube 1 2 so that 
the bag is defined by the cuff material and the main 
tube's exterior surface between the cuffs ends. 
[0014] Alternatively, the bag 20 may be provided by a 
balloon of generally toroidal extent encompassing the 
main tube 1 2 and having the balloon's radially inner sur- 
face adhered to the exterior surface of the main tube 1 2. 
[001 5] As stated above, the endotracheal tube device 
1 0 of this embodiment also comprises a second bag 50. 
This is located between the first inflatable bag 20 and 
the proximal end 1 4 of the main tube 1 2, the bag 50 be- 
ing separately inflatable via a second inflation line 48 
and such that the two bags 20,50 (when inflated) are in 
contact with or very closely approach one another. The 
second bag 50 is substantially longer than thef irst, distal 
bag 20, typically being about three times its length. The 
length of the second bag 50 is chosen so that it occupies 
substantially all of the space between the first bag 20 
and the vocal chords 1 3. and preferably extends through 
and above the vocal chords 1 3 by a short distance when 
the patient end 16 of the tube is correctly located, just 
above the patient's carina. 

[0016] In use, following insertion of the endotracheal 
tube 1 0 into the patient's trachea, the first bag 20 -which 
is located spaced from the patient's vocal chords 1 3 - is 
inflated to provide a seal against the trachea 11 , and the 
second bag 50 is then inflated so as to occupy all or at 
least the majority of the space or volume between the 
inflated first bag 20 and the larynx, or vocal chords 1 3. 
[0017] In this way, the bag 50 minimises the trachea 
volume available above the bag 20 in which unwanted 



fluids can collect. It thus prevents or minimises the quan- 
tity of such unwanted fluids that can exist above the bag 
20 and that could travel past this bag 20 into the patient's 
lungs. 

5 [0018] When the tube device 10 is to be extubated 
from the patient, the bag 50 is deflated first and, before 
deflating the lower bag 20, any minimal unwanted fluids 
collecting above bag 20 can (continue to) be removed 
via suction line 26. 

10 [0019] The embodiment of Fig 3 provides an endotra- 
cheal tube device 30 for insertion, via the nose or mouth, 
into a human or animal trachea 11. The endotracheal 
tube device 30 is similar to that of Figs I and 2 except 
that its main tube 12 is encompassed at its distal end 

is 16 by an inflatable bag 40 of different shape from that 
of the bag 20 in Figs 1 and 2. Instead of being a con- 
ventional, wholly ovate bag as shown in Figs 1 and 2, 
the bag 40 of Fig 3 has a shape to form (when inflated) 
a receptacle-like upper surface. 

20 [0020] The bag 40 is shaped and/or attached to the 
outer wall surface of main tube 12, e.g. by tapes, adhe- 
sive, welding or the like, such that part of the inflated 
bag's exterior surface forms a receptacle 25 that encom- 
passes the main tube 1 2 and defines therewith a space 

25 for the collection of unwanted fluids. This space is akin 
to a cup-shaped recess or depression formed inwardly 
of the body of the inflated bag at its end facing the tube's 
proximal end - as though that end's surface had been 
depressed inwards of the body of the inflated bag. 

30 [0021] Depending on the size and shape of the bag 
40, it is envisaged that the height of that bag's outer sur- 
face - which, when inflated, is in sealing contact with the 
trachea surface 11 - may be approximately 2cm to 6cm, 
whereas the height of that bag's inner surlace in contact 

35 with the exterior surface of the main tube 1 2 may be ap- 
proximately 0.5cm to 1 .5cm where the bag is a cuff, or 
substantially more where the bag is a balloon. However, 
in either case, the depth of the receptacle 25 formed by 
... (and between) the inflated bag's exterior surface and the 

40 main tube 12 (i.e. the distance bewtwee its mouth and 
its bottom) may, for example, be 2 to 4cm. 
[0022] In use, the endotracheal tube device 30 is in- 
serted into the patient's trachea to locate bag 40 spaced 
from the patient's larynx 13. Following insertion the bag 

45 40 is inflated to provide a seal against the trachea 11, 
and the second bag 50 ol device 30 is then inflated so 
as to extend from the inflated first bag 40 - into the re- 
ceptacle 25 of which the lower end of second bag 50 
nestingly projects - and occupy the majority of the space 

50 or volume between the first inflatable bag 40 and the 
larynx, or vocal chords 13. In this way, the bag 50 min- 
imises the trachea volume available above bag 40 in 
which unwanted fluids can collect. It thus prevents or 
minimises the quantity of such unwanted fluids that can 

55 exist above bag 40 and that could travel past the bag 
40 into the patient's lungs. 

[0023] It will be appreciated that with either of the em- 
bodiments of Figs 1 to 3, the dimensions of the bag 50 

BEST AVAILABLE COPY 



EP 0 906 766 A1 



are preferably such that bag 50 encompasses upper re- 
gions of the main tube 12 and extends past the vocal 
chords of the human or animal patient. To avoid damage 
to the vocal chords and/or undue patient discomfort the 
second bag 50 is inflated to a pressure substantially less 
than that of the lower bag 20 or 40. For example, the 
bag 20 or 40 may be inflated to a pressure of water of 
approximately 15cm, whereas the second bag 50 may 
be inflated to a pressure of water of approximately only 
2cm to 5cm. 

[0024] The bag 50 may be either a cuff or a balloon 
that is- permanently attached to the main tube 12. Alter- 
natively, the bag 50 may be a separate balloon that ei- 
ther after or prior to being fully inflated, is slid down the 
mam tube 12 from the- main tube's proximal end Matter, 
the main tube is in position in the trachea with the first 
bag 20 or 40, is then appropriately fully inflated. 
[0025] Although the above-described and illustrated 
embodiments of this invention have been endotracheal 
tubes, the present invention is considered applicable al- 
so to other tracheal devices, such as tracheostomy 
tubes. Furthermore it will be appreciated that other mod- 
ifications and embodiments of the invention, which will 
be readily apparent to those skilled in this art, are to be 
deemed with in the ambit and scope of the invention, and 
the particular embodiments hereinbefore described 
may be varied in construction and detail, e.g. inter- 
changing (where appropriate or desired) different fea- 
tures of each, without departing from the scope of the 
patent monopoly hereby sought. 

Claims 



4. 



10 



6. 



15 



25 



30 



1. A tracheal tube device (10, 30) for insertion into the 
trachea (11), the device comprising: 

a main tube (12) encompassed towards its dis- 
tal end (16) by a first inflatable bag (20, 40); 
an inflation line (1 8) extending to the interior of 
the bag (20, 40) by which the bag can be inflat- 
ed, and 

a second bag (50) to encompass the main 
tube !2) characterised In that 

the device includes a second inflation line 
(48) by which the second bag (50) can be in- 
flated separately from the first bag (20,40), and 
in that 

the second inflatable bag (50) is dimen- 
sioned and arranged in use to occupy the space 
from the first inflatable bag (20,40) to at least 
the patient's vocal chords (1 3). 

2. A device according to Claim 1 , characterised in that 
the second bag (50) is to extend in use through the 
vocal chords (1 3). 

3. A device according to Claim 1 or 2, characterised 



35 



in that the second bag (50) is about three times the 
length of the first bag (20, 40). 

A device according to any one of the preceding 
claims, characterised in that the second bag (50) is 
to be in use inflated to a lower pressure than the 
first bag (20, 40). 

A device according to Claim 4, characterised in that 
the second bag (50) is to be in use inflated to a pres- 
sure of between about 2 and 5 cm water. 

A device according to any one of the preceding 
claims, characterised in that the device includes a 
suction line (18) extending from the proximal end of 
the device and opening on the main tube (12) at a 
location (27) between the first and second baqs (20 
40 and 50). 

A device according to any one of the preceding 
claims, characterised in that the first bag (40) has 
an upper surface shaped to form a receptacle (25) 
for the collection of fluids. 



8. A device according to any one of claims 1 to 7, char- 
acterised in that the second bag (50) is a cuff at- 
tached at its ends with the main tube (12). 

9. A device according to any one of Claims 1 to 7, char- 
acterised in that the second bag is a balloon that 
encompasses the wall of the main tube. 

10. A device according to Claim 9, characterised in that 
the second bag (50) is slidable along the main tube 
(12). 



20 7, 
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11. A method of intubation into the trachea of an animal 
or human patient a tracheal tube device according 
to any preceding Claim, characterised by the steps 
40 of: 



inserting the main tube (12) and first inflatable 
bag (20,40) through the larynx into the trachea 
to dispose the first bag (20,40) in spaced rela- 
tion to the larynx, 

inflating the first bag (20,40) via the first inflation 
line (18), 

providing the second inflatable bag (50) be- 
tween the first bag (20,40) and the larynx such 
that, when inflated, the second bag (50) may 
contact or closely approach the first bag 
(20,40), and 

inflating the second bag (50) to be in contact 
with or closely approach the first bag (20,40) 
and occupy the space between the first bag 
(20,40) and the larynx. 



50 
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12. A method according to Claim 11 characterised in 
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that the second inflatable bag (50) is positioned to 
extend through the larynx. 

13. A method according to Claim 11 or Claim 12, char- 
acterised in that the first bag (20,40) is inflated to a 5 
first pressure, and in that the second bag (50) is in- 
flated to a second pressure lower than the first pres- 
sure. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



6 




BFST AVAIL ARI P fV>DV 



EP 0 906 766 A1 




European Patent PARTIAL EUROPEAN SEARCH REPORT 

Office Wh ' Ch Under Rul * 45 °' the Zvopezn Patent Convention 

shall be considered, for the purposes of subsequent 
proceedings, as the European search report 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document wtoh indication, where 
of relevant passages 



US 4091816 A 

(ELAM, J.OJ 30 May 1978 

(30.05.78) , 

fig. ,5,6,7, abstract, 
coluto 2, lines 59-64, 
column 3, lines* 52-68. 



US 5033466 A 

(WEYMULLER, E. , JR.) 

23 July 1991 (23.07.91) , 
the whole document, 
especially fig. 1-3, 
abstract, column 2, lines 
14,15, column 3, lines 32- 
40, column 4, line 46 - 
column 5, line 40. 



US 4341210 A 

(ELAM, J.O.) 27 July 1982 
(27.07.82) , 

the whole document, 

especially fig. 1-6, column 



INCOMPLETE SEARCH 



Relevant 

to claim 



1-4,8, 
9 



5,6 

1-4,8, 
9 



1~3,8. 
9 



^•^••fc^ D^Jton considers that tf present Eurooaan patent eppUcetion does not comply w.m 
the provteons of tht European Pslent Convention to sue* an extent (net It it not possible to carry 
out a meaningful seerch into (lie state of the art on the bash ei tome oi the del mi. 
Claims laarched complete**: ] * 1 0 
O aims taarcnea ineompletety: 

claims noi searched: 1 J - 1 3 according to Art* 52(4) and methods 
ne.son,c,Ka««m I u^o*ih.a.a^ for treatment of the human or ^ 
animal body by ... therapy with regard to the wording of 

claim 11: "Method of intubation into the trachea by 

inserting the main tube through the larynx ..." 



mm* 



CATEGORY OF CITED OOCUMENTS 
: P«ft|culany relevant it taken alone 

SJIlSilto!?^ M co"*™* with another 
document of the same category 
technological background 
non -written disclosure 

intermediate document 



Appiicauon number 



EP 98307007.9 

ClASSJftCATlONOF THI 

APPLICATION 



' THE 

©6) 



A 61 M 16/04 



TECHNICAL FIELDS 
SCAHCHED tW Og ) 



A 61 M 



LUDwfS' 



T : theory or principle underlying the invention 
E : wwlitrpatent document, but published on, or 

after the flUng date 
0 : document dtedtn the application 
L : document cited for other reasons 



a : member of the same patent family. cotresp^rtflng 
• document * 



BEST AVAILABLE COPY 



EP 0 906 766 A1 



J 



European Patent 
Oflke 



PARTIAL EUROPEAN SEARCH REPORT A»ik*t»» wu.*r 

EP 98307007.9 



DOCUMENTS CONSIDERED TO BE RELEVANT 



I Category 

A 

Y 



A,D 



Citation of document wkh indication, where appropriate, 
of retevaat passage* _ 



ReterarU 
todaira 



4, line 46 - column 5, line 
51, column 6, lines 19-24. 



GB 693510 A 

( BLEASE , J.H.) 01 July 1953 

(01.07.53), 

fig, 3, page 1, lines 49-57, 
page 1, line 93 - page 2, 
line 7. 

SP 0490852 Al 

(MEDICAL PRODUCTS OCTAGON AB> 
17 June 1992 (17.06.92), 

fig. 1,2, column 3, line 18 

column 4, J.ine 15, 

GB 2250440 A 

(SMITHS IND. PUBL. LTD. 

COMP.) 10 June 1992 

(10.06,92), 

the whole document, 
especially fig. 1,2. 
abstract. 



U.ASS1HCATION OF THE 
APKtJCATION (lotCU) 



1-3.8, 
9 



1-3 



6,7 



technic ai, nnj)s 

flntd.f) 



SEST AVAILABLE COPY 



BP 0 906 766 A1 



ON EURttttfi RtW MRgfflWW ^§307007,9 
Thi Europwa fattnt Wflce Is to no w y liable tar tlw» jwtlculre grid; « gfrty given for tH» purpost of iMomtto. 

^gjgjgjl^ '™u»n<* family tnj^ fi 

US A 409X816 30-05-76 CA At U 09750 29-09-81 " 

BB A 1557021 _ 05-12-79 

USA 5033466 23-07-91 ~ none ~ • 

ii5!l2l_~IHZ~2Zri§I~ US~A™~~4235239 25-Tl"io~ 

GB_A 693510"" nonet 

EP Al 490852 17-06-92 Di~C0~69lia8^4 2i-05-96 

iJ 33*53 

SB Al 22S0440 10-06-92 AU Al B792S/91 11-06-92 

£LJ B2 6A7206 17-03-94 

CA AA 2056013 06-06-92 

RI ?§ 69102982 25-08-94 

DE T2 69102982 27-10-94 

BK T3 4B9507 12-09-94 

IE B 64695 23-OB-9S 

ihS? 18881 3?=?N 

For ■ore Mails ifexrt thU annex see Off icial loufnal of ihc European Patent "bffiw, fte~12/s£ ' 



BEST AVAILABLE COPY 



